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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND METHOD OF MANUFACTURING 
THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a reduction in an 
etching stopper film and to reduce damages to a lower- 
layer interconnection to a minimum, when a via hole and 
a moistureproof ring groove are etched. 

SOLUTION: The semiconductor integrated-circuit device 25c- 
is provided with a plurality of semiconductor elements, 
which are formed on the circuit region in the central part 
of a semiconductor substrate; a plurality of insulating 
layers which are formed on the semiconductor substrate; 
a plurality of steps of cavities, for wiring layers, which 
comprise via holes and wiring pattern grooves formed 
inside the insulating layers; and a plurality of steps of 
wiring layers, which comprise via conductors used to 
embed the via holes and wiring patterns used to embed 
the wiring pattern grooves, moistureproof grooves as 
moistureproof grooves constituted in a plurality of steps, 
corresponding to the plurality of steps of cavities for the 
wiring layers, in which the width of each moistureproof 
ring groove corresponding to each via hole is smaller 

than the minimum diameter of the via hole and conductive moistureproof rings which embed the 
moistureproof ring grooves. 
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BI3 (C) ic^1"i Vrfl^^WHU:!, 

[0 0 5 5] 04 li, H3fc*p-j-**#*»l]KHK«o 
40 n v ^ EES^OIelK^iltij ± tfWa y > ^'^M<Dg|5«- 
6t?®fffiH^^-ro y'j3>Si4 0roSIi:li 1 

>j a >^o*fe*i^l^i: i o T v -v d — h uv-f-T'f v 
- y a > ( S T I ) 4 1c $ n, i& ttfR***H 3g 

ftLtwio way ^s&fl-dfcu-cii, sTitisiB# 

[0 0 5 6] @tt«*t=Uv»Tli, ^ffittattrt^pf 

so mt'y y 3 h$§i*Bi4 3 c «i? y 
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-•9-4 5 cilftv'J 3>*KJ: 9»«S*i4o 

10 0 5 7] «iy-n«»auife, p^-x^w 

^ p ^i;vWpl*Ii:nSv-^/KU'f>W4 2n 
HMU n^i^Wnrti:plV-VKl/>f>g« 
4 2 p £ffM"f &c 

[0058] »a'j>^«»»:^Tt, ^t>axw 

^Oiim^^4 4 rSW^f K->*-^^^-f 4 5 
r jOTBjSS*i*o 

[0059] mmr- v m@ 44c, 4 4 r 

77s h y;*m 4 6 sFJBlSSitao 

[0 0 6 0] Z&my- h 44c. 2gS#SIi£ 4 4 r 
£SoT, y 'J 3 >I«±i:Ift v 'J ^ >f (^)x f > 
VTs Y y/<m 4 6 tfTtZf&Ztl&v 

[0 0 6 1 ] xyf>^ Y VJ*M 4 6 <D±\z^ W>—<0 
iBft»ll4 7 4«#m8ftyV3> (FSG) 

ti. jg— oJBB«&iKK4 7^)SW^, fllAlfg&O. 
xtfftO. 25x0. 7 mCOiffiSr^ff £ "T^Itil 

[0062] 3>** hfflif t?l way >ymo^v 

* > ^ti, — B. J. y f- > h y 4 6 Rffi-Cff lb 

?L HIS 1 ; >79tn&WlznthLtzx-y*>trx h 
146 k K«t 13 fffc fettle 

[0063] =r > * * h JB kT T?L itlS D > ^8H&* 

*9E£*£*i£o ^OV- ■ 7ili> T i N, TaNf 

i NifOffiItISLtt^ 0 ««« 5 1 li. 00 x. 
tfWTJgJSSti^o :<^)J:^:lT, Mft$Ii:3> 

& o 

[0 0 6 4 ] :^J:^:Lt, HBffl^UiJV^r li^A' 

- • /<y 7150c i*SSP£5 1 c -C3g***Lfc« 

- * /^J 71 5 0 r i**ffi**5 1 r -CJKJft&ilfc** 

[0 0 6 5] aJSH^UCio^T. nfU^MO 

SF?>y^^O-*OV-VKl/>f>««i:, pf 
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ttct. pf^r*)HJ0Sh?>y^?O-*OV-V 

[0 0 6 6] fOft, *\ il»7i^i 

«^T»-*HI«ft»Hl4 7Xffi±U. «20xyf^ 
^1^7^152, «2 0in««R5 3***« £*i£o 
x^f >^ h 0Ox.lfS i N"C3gjffiS*u 1 

Htt»BHiWlx tf F S G TJgjaE Sti^ 0 » 2 Of HMt 
10 K5 3Sffi±i:i/yXh/^->#M?h, SlE^ 
1 CO E A' *9->m&t VWm U > CO Bfl □ 3iTB5c 

[0 0 6 7] :oi/yXW^->^x 7 f>/7^^ 

tu m2(ommmmm:5 3ox 7 f>w^ti 

-So l2^X7f>^F 5 2*W J 8HiLJt 

ft, — B.J.y^>^*flfjhL. Uy^F^->t7!? 
v>^"CSft±-t^ 0 f^iail/:g20X7f >77 
h 7^°1 5 2 i^y*>y\Z£ *) B£*U /ty 71 5 
4. E»Ji5 5 0*i«Sr*T$:5o *2JiHI*fc« 
20 R5 SSHicO/Fg^/^ 1 ; TSXtfESiaSrCMP-CRfe 

[0 0 6 8] :<7)J:^:Lt> HttflttcUis /<U 
7154c, EttB 5 5c t«S$*l/:E^^->^ 
®l£**U il'J >^f|J*i::i3V>TliM«J 71 5 4 r , 
EI15 5 rT«$n/:«S#7x>^«$n 
£ c :oi^:Lt, y>^y7^>iao*i e& 
i <7>«ii a* jfcj£ s tt & o v > ^ ;v v > « i± if 7 
E*'<*- >#Kttffi tJisffia^y 71-cs^ 

30 [0 0 6 9] «2JBHU6»R5 3±U. *30xyf> 
77. \ 7 5 7 , S3 col 5 8. « 4 O a. y 

f>^F7^15 9, *4 0*Hj|eilRBl6 0«rJt8ft 

4 0 »4ojih«ibiik6 omm^hm3(ommmmm 
»K5 3rt^«jft**ifc»i»Ein^*->, »au> 

[0 0 7 0] tT77LSti, fctAtfO. 3/imfWc 

40 Aif^O. 3x0. 8^mi:M$*l^o 

[ 0 0 7 1 ] Ztib<D\£T3L. E^<^->*. »au 
>^*t»ftjitr <£ ^ tc, M'J7i6 2Sy f Cu^I 
116 3 0*«rt*lTfcto*i*o S4Oir«i6 0± 

tt*isu J: 2 e M-a y > ? * >^ $ n 

[0 0 7 2 ] »2*E»«**J&«;Lfc«fc, S4C01Pb1 
50 «iISffi±i:^50X7f >^ h 7^16 5**JgjR 
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£*l£o i5'«X";fV^ h y/*m6 50±C, IS 5 
OJVMife&M 6 6, H6©i7f>^f-;/<f67, 

/<'J7S7 0, Efcfcl 7 1 t-M^ntfa 

u$, Wi£+*»av vfr?LgJ: «J 

<, {ajx.(4*ift0. 4 5x0. 9^mtcSiR$it5o 
[0 0 7 3] «3«ESMI3U *3JB»aV V-fS-Ho 

173< £ 7 <75l Hjj&ltgg 74, |8«X7f 
^<I7 5, *8 0*W»»K7 6#ifM13:h., E«^< 

7178, E&l 7 9fM?Wfa7^f7y>ft 
jtOJMVEfllflljiU f V^^JSSftio 
[0 0 7 4] £4 E$i\lOt?7?LSl4, 09 x. 14*0. 9// 
mti^ w<7?B#jftiS'J WilfttlO. 9 

xO. 9 // m-£^l±tTT?Lgtm— 00. 9^mi:SiR 
SftSo 

[0075] smemi, ^mibs 1 ; >/^Sot, 

S8 0€^%il7 6StM±KS i N*0*«-jgKffiS: 
tt4^r>^-/3>18 1 34 f S2J£Sil.&o It-SV> 
^MlCiSH-Ctt, 2fc«J-.KJl' - 7*«O^S7 i 34* 

[0 0 7 6] H^<0««U*v»-cii, «lE»flti&S--> 
>/*/7*/>i*, £2-^4 EttttiS *■ fa T ;V ^ 

V v > lift* K £ t **T- # S 0 

[0 0 7 7] 15 (A) - (G) 14, y'/W?7y> 
Elfc £?£)£-*-•& -/D-t^ *-ffiJ!l§6<?lC^1-||ffffillT-*-i)o 
11 5 (A) IC^-f J: -j (C, A'J7lbl, EfcJBwiT 
Tl E*l JS S ft T v » * c T* E*fE E * « o T .x y 
f>ni-^<is2 > IH«Md2, Kit E* JtJK a 

StRjfclta r 2 (4, ■e-ft-rftJfSif'j 5 OnmOS i Nl 
■CJBJSSftio l^Rd 2 14, «nixli'U^^6 0 0 
nmOF S GUi 9 ^fiE £ ft £ o 

[0 0 7 8] SWE* jJblg a r 2 0±(C, fc*7?L£U*ili*?I 
U >^'jf fc-x-v-?- tz£><D\s Fv^-yPR 

^?iU /xWHfJtBI a r 2 , 1 d 2 ©x ^ f- 

Vy-'S-fr&^o -?<D&, l/y^h^^>PR2!ili 

t-&£fc* , >, miZlilo<Dffln<D&i:7ji-fo iSU fotil 
y^'jf oifgti, ±j£<75± -) ictfTJLogi •) *>/h£ 

[0 0 7 9] 15 (B) H^l-J: •? »ttl Lfc/x*fl» 
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ihKa r 2Sy t x,f>n h ?/<JI s 2 «:Iff*L, T 
iEiw 1 OSSBSrSJiJ-f & t*T7LVH 2SWJ > 
y-IRT 2 *1&f&?2> 0 

[0 0 8 0] 13 5 (C) iZfjki- X -j K, t*T?LVH2S 
OWiS'J >^'!lRT2 5-ift4±T(:, fl|xl;flg£8l2 
5 nraCT a Nlt-JgJjScSJtfcy*'.- 71 b 2 p , If Sift 
1 5 0 0 nmOC u*TJBJ83iifcE*«w2p«:Jffiil 
-T^c 'J 71 b 2 p «• y ? U '/ y"Tf S L 

I?g)2 0 0 nm<OCu->-Kl^A^y?>J> 
io ^T-^EEL, ZO±izj v*miz£ 0 C ul£*tl 1 3 0 
0 nmj£lMLTEIIlw2p £®f£1-<& 0 

[0 0 8 1 ] 115 (D) IC^-T J: -5 K, Ift&lilggd 2 
±WM'J7lb2p, E&Sw2p SrCMPKJ: 
L, (l7i>7) i««t4. 

[0 0 8 2] U5 (E) ICTfcl-J: -5 U, 9k-f? 7 (IB 7 
x>*) Ja-sTlKiffeSlld 2±CSSft5 0 nmO 
S i NltM?il/;iyf h7^is3> f?S 

155 0 0 nmOFSGlfliSftfclM^Kd 3, 
fS«50nmOS i NJi-C©JS6SitfcRStl»Jhil a r 
20 3 £j£]H-f&c RttR-jtita r 3 0±K, 

Big 'J winii, fct A<-rra— -cab -So 

[0 0 8 3] UvXh/<?->PR3iX7f-vm 
?iU KttHfJtlla r 3, lEifcliBSd 3 0*?*-v 
^£fr£-?o -g-coffe, l/y7^^->PR3^i 
U StliLfcRltKitima r 3, x 7 f-^^h 7/<S 
s 3 ^x^f ym*tJo 

[0 0 8 4] 115 (F) K^-fi^K, 15 (C) OI 
30 StrafilOIS^fi 1 ^-? ZtizX »K Jf 0 nmO) 
T a NS-C^fiESitfc/N-'; 71 b3p, J¥£*iJ 1 2 0 0 
n m<5 C u T'JfM ? il/cESi w3 p 5 o & 

i=\ EIlw3p 14, 5fc1*I¥ £ ift 2 0 0 nm<DC ul& 
* "J v^-cjSRU >*^^«t *)W S^l 

0 0 0 nm^CuliSlfl!li:i:J:otfj£t5o 
[0 0 8 5] U 5 (G) K*+A-5»C, *H«*Btd3 
±O^S^/n"'J 7l50 r ESi«rCMPt-i*L> y^'J 
71b 3, E»Jiw3-C3gjS*ft.fcE«-'<^->*-ftJ«-r 
*o JSl±<0I«KJ: <9, l«*3-OE«l*jitftjai- *i 

EMi «• -> > >?)\> v-7 -> >« a-cjgjsi- * 

•So ^t^, •ri7;u^-ev>*iS<^^figicov^ri^^i- 

* 0 f ^7;v^-7v>EiSg«iii-t^»<o^<D-*&-e^jS 

[0 0 8 6] 116 (A) ~ (F) 14, fa7;^7yy 
E««itS:ft)ai-**jSfeO-ffllS:^-*-»FffiH-C*4o H 
6 (A) tc^-rji^ic, /i'J7lbl, EHlwl^T 
1ES5-ML, -€-«0S®J4Jl$^5 0 nm«9S i Nl 
TJ&JSStlfcx? + Y y/<m s 2T-a*?ifCv^ 

50 zcy^->{fx h S 20±(C, J?SiKj6 0 0 n 
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m<DF s Gmx-fi>f$.zixtd§r$mm<i 2, v$tt5 0 

nmOS i NJf -CJgfifcS fl.fc.x- -y f- > 77* h yy<lg s 
3, If S#y5 0 0 nm^FSGltfM?ilf;iPttI 
Jgd 3«i?jl, -?-<OSE®lCl¥£ift5 0 nmflS i N 

WRltffila r 3 0±IC, K'TlL%.V t ffim , ) 

[0 0 8 7] 06 (B) \Zfji-f£ -9 UyX 
>PR2*iyfV ?tL, RWKihK a r 3 , 

if HI&IS H d 3 , i?f>nF7/<|s3, B Mtelt 
Id 2«0xyf V^Srfi 1 t*T7LVH (ifvS 'J > 
IRT) *»*i-& e 

[0 0 8 8] 116 (C) fcf7?L (BiSU 

SSa r 3<*>-tCE«'<*->*Xli»Sy >^*KWI6 
fiinm^l'V^ F^->PR 3 iMjSL-tbo 
[0 0 8 9] 06 (D) Kgr?" J: Vv^h^?- 
>PR3^?tL KltHrjLK a r 3, BMttfSR 
d 3 CD.x-y ^^frfr fcvs x-7 J->y* h y;<m s 3 
O^ffi-Cfltjh**4o t*T?L (ttaVV^at) I*) 

[0 0 9 0] |£«0»p p^v* h*©*«*T»JS* 

* 0 l/'/^h^-^OTr/V rx-mtbW) p p 
i-^f^^UJ: 9 life* p p 

[0 0 9 1] SfULfcStmjhlla r 3 2W , x»t , /i' 

(way >^*> jfcffiui*, t^k^w i *»*aa u e 

[0 0 9 2] 06 (E) tc^tJ: •? fcf7?L BE*R^< 

way >^***JKSt*it3t«Jiitt«iii±u, 

/N*'JTSb2p, SE^Jpw2p iMtfL-t&o Sf> JPSft 
2 0 nm©T a Ni*^<">' * 'J > ^"tMftft LT, y<'J 
TBfcJgJjfc-f *o ^v»TJP$i^2 0 0 n mCOC u)f Sr* 

v- K/g±Kjf $ifol 3 0 0 nmOCul*>7 + 

[0 0 9 3] 06 (F) djjrfJ: SKffif Id 3 
±Ki(M*L 'J 71 b 2 p , ESiw2pSrCM 

PHi: ^'J7ib2, EISw2t«sS?ti 

1"So £<OJ:-? KLT, li*©fi7;^vy>@e« 
a 7 ;v ^-7 v > EMifff£ i T&tiL-t & Z t tfX § h o 

[0 0 9 4] 0 7 (A) - (F) (4, fi7^/7y> 
ElMtfifcf&fiE-*" Sffi<7)^-ffi5r^-rKf®0T-*So 0 7 
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(A) K^-f J: IC, /<'J7ibl, £tlvlT'fi 
£ftSTf Elg^tc, W- Sift 5 0 nmOS i NUT*© 
ffi?n/;xyfv^ h yy<Jg s 2. U£i&6 0 0 nm 
OFSGJi-C3BfiE?<tfcJlHliK»Rd 2, J*3ft5 0 n 
m<DS i Nitlffi?ftitx-;f->n h y^8 s 3. 

0 0 nm<OF S GmXM8.$titzmfflm%md 
4, 0 nmOS i N«T-^j£ SflfcRltlftltK 

a r 3 

[0 0 9 5] RWRihRa r 3 0±»c, 
io isiiffl-S'J > ^« SB9P -6 vy^. h/< 

* - > p r 2 iMtit-ti. way >ymo<if£iimz.i£m 

2ir^^?i U MWR&lL&a r 3, SNI&tSRd 3<0 
xvT^^Srfrfc^, x^f^nh -y/V5 s 3 Sit 
x. y ^>^£#ih£-££ 0 
[0 0 9 6] 0 7 (B) KjjrfJ:-} fc, U b ? - 
> P R 2 i7"r»mit4. JHEBK^-y + y>f7, 
Y vtm s 3«otv>4EIS/^->SWT«$ 

20 [0097] 07 (c) izm-tx o ic, frJttctfr?LS 
WI'J HP US'* 

>PR3^Mt4. ±a<0£-5[:< Sffiyv^StOW 
li, tf7?LOgJ: fe/h? < !£fH--£> 0 U^h^- 
>PR3^xyf> ^-v^ ?tU ^*^. h y >->° 

is3« JHQttftild 2C0x-7f->^4-fi : ^v^ x 7 f 
h -y/^JS s 2 <Dmmx-^vT>7 : $:W!tZ J tkZ> 0 
[0 0 9 8] 0 7 (D) izm-rxiiz, W>**W<?- 

>PR34'7'7v>n-i*t4= M^T, ^mtrv^ 
JIWKila r3, x 7 f h 7^*1 s 3, s2 

30 Srx-y f->iyr^*L, E^/<^ - >»WTS.^ fc*7?L 
VH (ffltS'J >^»RT) £5tJ&£-££o 
[0 0 9 9] 0 7 (E) IC^-fiol^ tf7?L Ei*;< 

li'J »*iS:i*a^, A ,] J7gb3 
p. EJIiw 3 p I'MtSo £1\ IP^^2 0 nm<75 

t a ni^^7 ^ y >?xmmi. m^xm2$32 0 

^ *tJ 1 3 0 0 nmCDC ui^^ y ^fJ^fiK-f S D -«OX 
Sli, 0 6 (E) lc*ttS1-4 = 

[0 10 0] 0 7 (F) H^-fi^tC, CMP J: OS 
40 r^^M d 3 _t<7V< ')7lb3p, E^@ w 3 p £ 
L, /<«;TJib3, E«Uiw 3 -e«|j£$:h.4 
Stic -COIMI406 (F) OlffitCitlDi- 4o 

[0 10 1] 08 (A) ~ (F) 14, fa7;^"7y> 

%mmm*ftf£i- zm<nii&Z7jii-wwmx'$>z> 0 ms 
(A) iz^-rx^, (c, 7ibi, SHiw i xni& 

^tLST^E«l<7)±tC, IP^^5 OnraWS i NmX'M 
J$LZ1Xtz3-'y*>irx Y -y^m s 2, f?l!)6 0 0 nm 
OF SG«-CJ&jaSftfc«Htt*Sitd 2, ISft5 0n 
mOS i NStMJ^xyfy^ h -y/^s 3, 
50 I*£tt5 0 0 nm©FSGlfM?*l/:lP B 1«Id 
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a r 3 Jtlt5 0 

[0 10 2] RttRfrjblta r 3<0±lc> kf Tft&tflrig 

y ^iW$t5PiD^Wt4v-/^ 1-^?->pr 

2 £-7*:7 t U Rj^itKa r 3, SMMd 3 0 
x?f */ ^S-tf &v», v f- > b v s 3 OSI 
T x. •> ^ > ^ ^ ih ? * c 
10 10 3] 118 (B) lw^1"J: o K, l/y7 hM?- io 

> p r 2 ^^*-r^> 0 

[0 10 4] II 8 (C) "9 Kit RjLK a r 

p^ttiv-/^ h;<^->pR 3 ^Mta 0 way 

U^hAj'->PR3i'i7f>yvX^iL, Sit 
KihHfla r 3. BM&ilfKd 3«i7f>m4i. 

i:SttiLtn4x7f >^ h y^JI s 3, HWS&iiig 
b2t*i:x7f tf T ?1>*THJ uffitf * o w 20 

^t.cOi-^-^^^li. fK-fftxyf v/x > ;>/-?Jf s 
3, zc~j^->{rx Y y^m s 2<7)gffir-^ih-t'&J: -p I- 

[0 10 5] 1218 (D) 9 I'-zX 

>PR3^7'r/^m*Uo #CK, SffitzgttSL 
7fcRj*ESjbBSa r 3. - ^JgMKStH t tz J- 

■yf> h y s 3 , er?L (iHS 'J > ^St) JlcM 
i:l(BLfcX7f>^ b s 2 $-x.->^>^r*^ 
it^o e*^#->»wt, trr?LVH (»s , ;>* r 

}#RT) * J ®«?tlAo 30 
[0 10 6] HI 8 (E) KSvf ± 7 7ib3 
p, EMw3 p(Vi&m*?f%0 o i-f, W-2$)2 0 n 

2 0 0 nmOCulJ^'^'J > ^TMUrr &o ifc 
K, If £ & 1 3 0 0 nm«CulJ^ v*X'mffi-t2>o 
[0 10 7] H8 (F) (3tiTi:, 8ra»fld3 
±0^gi^'J7lb3p, E®iw3 p^-CMPCi 

[0 1 0 8] ±&<ox 1 tty^i/y-fu^^zmm-tb *<> 

tmmiz, mm*) > vmi&iz&^r uwrntm-ttftr- 
fc&ztitzmn.te (&m) way yyitetn-tiztw 
ti4o way v^atoMi*, <je'R»=iDCTitiEi-*iHi 

J»6BOifT?LSJ: "J t«E<IKU x 7 f >^1/-M: 

[0 10 9] JttiliifiWlKf&o-C^ISWS-BliBLfc^ 

WtLTTaN, Cviim^Ziii&ZISLWlLtztf. 

ft, S£> «J, TJUS-SAs 7^5x->A^i, 50 



£63 2 002-270608 
18 

?>yxf>, ? > ?X7->&&. f ^xi)A s 
?Mt&®>-. 9>9)l<. 9 y 9 M\&*tofrh$LZ>Wfi>h 

(HSQ) , f h7Xh*-/y7> (T 
EOS) , f&rS1$ (#?LK) »fb->y 3>«*fflv»Tfc 

***vy f iS^Ts (PSG) , 
-✓V h jy?* (BPSG) ^ilv^iitTi 

l*Mi*#Kigi§'C*>%-5o 
[0 110] 

[EiS<offi*&I&iJ3] 

[Ell] *§§B^cD^Jg0ijt:j:^i)i*ft:^«|ilS&^fi^ 

[112] erjLam&ffiy >^<oiti(;M-rA^^f-> 

t 4 « tf 7?L@ t »ii 'J > tOH«t*t/7 7 

[113] *|IWO|ltt«»=J:***ft*»EIB*llO 

[HI 4] H3U*i-^*#*»iaK««Ofl|)fi«rS«-t 

IU5] *^©Htt^i:lV'4iJ:Wfi4y>i' 
;u ^ -v -> > 7* n -fr 7- <7) pa ^ $£IB& W IC ^i" 8lr® HI f * A 0 
[16] $5li©IIfSi:fflV>5;t«ti47'a7 

[17] *$kW<DnMMlzm^2>Z tOTi4fa7 

[18] *5IWO||Jfi«Ufflv»*ii:0-Ci4faT 

[ni9] '&5&ftm\z£z\£7iiRimm>) yymvm 
m •? n -t ^. 4 tfi \z r * a „ 
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46, 52, 57. 59, 65, 67. 73, 75 x 
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